Hz, 2H, Ar), 7. 4H, Ar), 7.24 (d, J = 8.4 Hz, 4H, Ar) 
according to the published procedures. [1, 2] [T (C 8 119. 46, 119.23, 119.07 (Ar), 108.84, 100.45, 84.88, 76 .72 (C C) 54.85 (quat. C), 40.54, 31.83, 30.18, 29.36, 23.79, 22.66, 14.17 (C 8 H 17 ), 26.47, 24.53, 24.08, 13.94 ppm (PBu 3 Pt: C, 73.28; H, 9.29. Found: C, 73.12; H, 9 .08.
-F)T-Pt-T(C 8 -F)T] 1

[T(C 8 -F)T-Hg-T(C 8 -F)T] 1
Hg A basic solution of NaOMe (2.3 mL, 0.2 mmol/L in MeOH) was added slowly to a solution of 
13
C NMR (100.3 MHz, CDCl 3 ): = 151. 07, 151.04, 140.93, 131.49, 131.22, 126.70, 126.49, 121.01, 120.84, 120.80, 120.02, 119.97 (Ar), 106.88, 84.50, 77 .38 (C C) 55.17 (quat. C), 40.22, 31.37, 29.94, 29.20, 23.65, 22.56, 14 .08 ppm (C 8 H 17 Anal. Calcd (%) for C 66 H 82 Hg: C, 73.68; H, 7.68. Found: C, 73.54; H, 7.48 .
[Au-T(C 8 -F)T-Au] 1
Au Au P P
To a solution mixture of [H-T(C 8 -F)T-H] 1 (0.10 g, 0.228 mmol) and Au(PPh 3 )Cl (0.25 g, 0.502 mmol) in MeOH (50 mL), NaOMe solution (2.5 mL, 0.2 mmol/L in MeOH) was added with a syringe. The reaction mixture was stirred overnight. The white precipitate was collected and washed with MeOH. Then, the product was purified by reprecipitating its concentrated CH 2 Cl 2 solution from
MeOH. The product as a white solid was collected and dried under vacuum (0.236 g, 77 %). IR (KBr): (C C) were dissolved in NEt 3 /CH 2 Cl 2 (50 mL, 1:1 v/v) at room temperature and a small amount of CuI was then added. After the reaction mixture was stirred at room temperature overnight, it was filtered through a short silica gel pad. The filtrate was concentrated and the residue was separated by preparative TLC eluting with hexane/CH 2 Cl 2 (2:1, v/v). The product was obtained as a viscous oil (0.19 g, 75%). IR (KBr): (C C) 43, 150.30, 139.15, 138.32, 138.09, 136.74, 129.68, 129.48, 127.83, 127.25, 127.15, 126.78, 125.23, 125.14, 121.19, 118.72 (Ar), 112.84, 111.58, 110.31, 107 .67 (C C) 54.43 (quat. C), 40.63, 31.80, 30.25, 29.39, 29.35, 23.75, 22.57, 13.85 (C 8 
[Hg-T(C 8 -F)T-Hg-T(C 8 -F)T-Hg] 1
Hg HgMe MeHg
To a mixture of [T(C 8 -F)T-Hg-T(C 8 -F)T] 1 (0.12 g, 0.112 mmol) and MeHgCl (0.070 g, 0.279 mmol) in CH 2 Cl 2 /MeOH (50 mL, 50:1, v/v), NaOMe solution (1.5 mL, 0.2 mmol/L in MeOH) was added.
The reaction mixture was stirred overnight after which time the reaction mixture was concentrated and the residue was purified by preparative TLC plates using hexane/CH 2 Cl 2 (2:1, v/v) as eluent.
The product was obtained as a white solid after drying under vacuum (0.116 g, 69%). IR (KBr): (C C) were added to a mixture of NEt 3 /CH 2 Cl 2 (40 mL, 1:1 v/v) at room temperature and a small amount of CuI was added as the catalyst. After the reaction mixture was stirred at ambient temperature overnight, it was filtered through a short pad of silica gel to remove the catalyst. The solvent was removed under reduced pressure and the crude product was separated by preparative TLC plates with hexane/CH 2 Cl 2 (3:1, v/v) as eluent. The product obtained from the first-round separation was separated again with preparative TLC plates using hexane/ethyl acetate (24:1, v/v) as eluent. In this way, the title product in a pure form was obtained as viscous oil (0.122 g, 61%). IR (KBr): (C C) = 156.23, 150.77, 142.11, 139.11, 136.97, 131.33, 129.92, 128.56, 127.31, 126.55, 125.31, 121.27, 120.33, 119.53, 119.27, 119.21 (Ar), 114.44, 111.48, 107.30 (C C) 54.79 (quat. C), 40.37, 31.78, 30.10, 29.30, 29.29, 23.71, 22.58, 14.10 (C 8 64, 142.46, 141.44, 137.41, 131.03, 129.67, 127.99, 126.38, 125.16, 120.35, 119.44, 119.20 (Ar), 110.24, 108.77, 106.73 (C C) 54.77 (quat. C), 40.57, 31.78, 30.17, 29.34, 23.73, 22.57, 14.08 (C 8 (1.5 mL, 0.2 mmol/L in MeOH) was added to the reaction mixture at room temperature. After the reaction proceeded overnight at ambient temperature, the reaction mixture was concentrated. The residue was dissolved in a small amount of CH 2 Cl 2 (8 mL) and poured into MeOH (50 mL). The operation was repeated three times. The pale yellow precipitate was collected by filtration and dried under vacuum (0.142 g, 64%). IR (KBr): (C C) 134.23, 131.55, 131.17, 129.95, 129.40, 129.07, 127.06, 126.56, 120.82, 120.60, 119.70, 119.63, 119.29 (Ar), 107.14, 105.36, 84 .77 (C C) 55.01 (quat. C), 40.45, 31.74, 30.16, 30.04, 29.27, 23.69, 22.56, 14 .09 ppm (C 8 H 17 [
T(C 8 -F)T-Pt-T(C 8 -F)T] n
The monomer [T(C 8 -F)T-Pt-T(C 8 -F)T] 1 (0.10 g, 0.068 mmol) was added to pyridine (8 mL) and CuCl (1.1 mg, 0.011 mmol) was added as the catalyst. The reaction mixture was stirred for 12 h at room temperature while a flow of oxygen was bubbled into it. After reaction, CH 2 Cl 2 (30 mL) was added to dissolve the precipitate formed and the solution was filtered through a short silica gel pad to remove the catalyst residue. The filtrate was concentrated. The residue was dissolved in a small amount of CH 2 Cl 2 (6 mL) and poured into MeOH (50 mL). The precipitate was collected by filtration and washed with hexane. The product was obtained as a pale yellow crystalline solid.
(0.095 g, 95%). IR (KBr): (C C) were added to a mixture of NEt 3 /CH 2 Cl 2 (40 mL, 1:1 v/v) at room temperature. A small amount of CuI was added to the reaction mixture as the catalyst. After the reaction mixture was stirred at ambient temperature overnight, it was filtered through a short pad of silica gel and the solvent was removed in vacuo. The residue was dissolved in a small amount of CH 2 Cl 2 (6 mL) and poured into MeOH (50 mL). The precipitate was collected by filtration and washed with hexane. were added to a mixture of NEt 3 /CH 2 Cl 2 (40 mL, 1:1 v/v) at room temperature. A small amount of CuI was added to the reaction mixture as the catalyst. After the reaction mixture was stirred at ambient temperature overnight, it was filtered through a short pad of silica gel to remove the catalyst.
The solvent was removed under reduced pressure. The residue was dissolved in a small amount of CH 2 Cl 2 (6 mL) and poured into MeOH (50 mL). The precipitate was collected by filtration and washed with hexane. The product was obtained as a yellow solid (0.175 g, 80% [
T(C 8 -F)T-Hg-T(C 8 -F)T] n
Hg n
The monomer [T(C 8 -F)T-Hg-T(C 8 -F)T] 1 (0.10 g, 0.093 mmol) was added to pyridine (8 mL) and CuCl (1.5 mg 0.015 mmol) was added as the catalyst. The reaction mixture was stirred for 12 h at ambient temperature while a flow of oxygen was bubbled through it. After the reaction, CH 2 Cl 2 (30 mL) was added and the reaction mixture was filtered through a short silica gel pad to remove the catalyst residue. The filtrate was then concentrated. The residue was dissolved in a small amount of CH 2 Cl 2 (6 mL) and poured into MeOH (50 mL). X-ray Crystallographic Details. Good-quality crystals of the samples were grown at room temperature by slow evaporation of their solutions in a CH 2 Cl 2 /hexane mixture. Geometric and intensity data were collected at 293 K using graphite-monochromated Mo K radiation ( = 0.71073 Å) on a Bruker Axs SMART 1000 CCD diffractometer. The collected frames were processed with the software SAINT 3 and an absorption correction (SADABS) [4] was applied to the collected reflections. The structure was solved by the Direct methods (SHELXTL) [5] in conjunction with standard difference Fourier techniques and subsequently refined by full-matrix least-squares analyses on F 2 . Hydrogen atoms were generated in their idealized positions and all non-hydrogen atoms were assigned with anisotropic displacement parameters.
Theoretical Computations. Density functional calculations at the B3LYP level were performed
based on their experimental geometries from the X-ray data. The basis set used for C and H atoms was 6-31G while effective core potentials with a LanL2DZ basis set were employed for P, Hg, Pd and Pt atoms. Polarization functions were added for phosphorus ( d (P) = 0.34).
[6] All the calculations were carried out using the Gaussian 03 program. [7] Mulliken population analyses were done with MullPop.
[8]
References: [8] MullPop, a program written by Reinaldo Pis Diez at the National University of La Plata, Argentina.
Optical-Limiting Measurements.
To study the optical-limiting properties, the Z-scan measurements were performed with a Q-switched Nd:YAG laser at the repetition rate of 10 Hz. The arrangement of the system is shown in Figure S1 . Mathematical treatments governing the RSA process. It can be assumed that the molecular energy levels of the metallaynes could be reduced to a three-level system with no saturation, diffusion, or recombination during the pulse. Thus we neglected all excitations higher than the first singlet excitation and assumed that the intersystem crossing rate was fast (compared with the pulse duration) and that all of the initially excited charges are in the lowest triplet state. Excitation of the first triplet state then leads to excited-state absorption. The equations governing the absorption are
where I is the input laser pulse intensity, is the linear absorption coefficient, ex is the excited-state cross section, N is the number density of molecules in the excited state, and is the angular frequency of the laser. Equations (1) and (2) can be combined to get (3):
Solving the equation for the fluence and integrating over the spatial extent of the laser pulse, the normalized energy transmission T for RSA can be obtained as
where x = Z/Z 0 , Z is the distance of the sample from the focus, Figure S4 . Linear absorption spectra of (poly)metallaynes at r.t. in CH 2 Cl 2 . [T (C 8 Table S1 . Crystallographic data for selected metallayne model complexes. N.B. The GPC-estimated molecular weights should be cautiously viewed in light of the difficulties associated with utilizing GPC for rigid-rod polymers. GPC method does not really give absolute values of molecular weights but provides a measure of hydrodynamic volume. For rod-like polymers, appreciable differences in the hydrodynamic behavior from that of flexible polystyrene polymers would be anticipated. So, the values obtained by polystyrene calibration in GPC will likely experience a slight overestimation of the molecular weights. However, the absence of end-group NMR resonances corroborates the assertion that there is high degree of polymerization in most of these polymers.
Wavelength (nm) [Pd-T(C 8 -F)T-Hg-T(C 8 -F)T] n [Hg-T(C 8 -F)T-Pt-T(C 8 -F)T] n [Pd-T(C 8 -F)T-Pt-T(C 8 -F)T] n [T(C 8 -F)T-Hg-T(C 8 -F)T] n [T(C 8 -F)T-Pt-T(C
[Hg-T(C 8 -F)T-Hg-T(C 8 -F)T-Hg] 1 [Au-T(C 8 -F)T-Hg-T(C 8 -F)T-Au] 1 [Pt-T(C 8 -F)T-Hg-T(C 8 -F)T-Pt] 1 [Hg-T(C 8 -F)T-Pt-T(C 8 -F)T-Hg] 1 [Au-T(C 8 -F)T-Pt-T(C 8 -F)T-Au] 1 [Pt-T(C 8 -F)T-Pt-T(C 8 -F)T-Pt] 1
-F)T-Pt-T(C 8 -F)T] 1 , (c) [Au-T(C 8 -F)T-Hg-T(C 8 -F)T-Au] 1 , (d) [Au-T(C 8 -F)T-Pt-T(C 8 -F)T-Au] 1 , (e)
